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(57) ABSTRACT 

A filter (10) for filtering debris out of the fluid in a trans 
mission Sump (S) prior to the fluid entering a transmission 
pump (P) is disclosed. The filter (10) includes a filter 
housing (12) presenting a filter inlet (30), a bypass inlet (32), 
and an outlet (46). Filter media (14) is disposed in the 
housing (12) such that fluid flowing from the filter inlet (30) 
to the outlet (46) passes through the media (14) and fluid 
flows from the bypass inlet (32) to the outlet (46) without 
passing through the media (14). A bypass valve assembly 
(16), shiftable into and out of a closed position, prevents 
fluid flow through the bypass inlet (32) when the valve (16) 
is closed. 
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TRANSMISSION SUMP FILTER WITH BYPASS 
WALVE 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to transmis 
Sion Sump filters for powered vehicles. More Specifically, the 
present invention concerns a transmission fluid filter having 
a uniquely configured bypass valve that operates to effi 
ciently and effectively direct fluid to a transmission pump 
without passing it through a filter media in conditions when 
bypass is desirable (e.g., cold and start-up conditions). 
0003 2. Discussion of Prior Art 
0004. In a powered vehicle having a lubricated transmis 
Sion, it is desirable to filter debris (e.g., Solid particles, 
impurities, etc.) out of the fluid in the transmission Sump 
prior to the fluid entering the transmission pump. Known 
prior art filters utilize a porous filter media fluidly interposed 
between the Sump and the pump to filter the fluid. Unfor 
tunately, these prior art filters are problematic because in 
certain conditions (e.g., cold and start-up conditions), the 
fluid is not-adequately Sucked through the filter media (e.g., 
the fluid is too viscous) and thus fluid is not sufficiently 
provided to the pump. 
0005 Some prior art filters utilize a bypass valve to 
bypass the filter media during these conditions when bypass 
is desired. These prior art filter bypass valves; however, are 
problematic in that they are costly to construct, unreliable, 
and ineffective and inefficient in providing sufficient fluid to 
the pump during bypass conditions. 

SUMMARY OF THE INVENTION 

0006 The present invention provides an improved filter 
that does not suffer from the problems and limitations of 
prior art filters set forth above. The inventive filter provides 
a bypass valve that reliably operates when bypass is desired, 
reliably closes when bypass is not desired, and effectively 
and efficiently provides fluid to the pump when in operation. 
The inventive filter further provides a bypass valve that is 
Simple and inexpensive to construct. 
0007 A first aspect of the present invention concerns a 

filter broadly including a filter housing presenting a filter 
inlet, a bypass inlet, and an outlet; filter media in the housing 
such that fluid flowing from the filter inlet to the outlet 
passes through the media and fluid flows from the bypass 
inlet to the outlet without passing through the media; and a 
bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented. The bypass inlet is defined about a bypass inlet 
axis and the outlet is defined about an outlet axis, wherein 
the axes are at least Substantially parallel and at least in close 
proximity to one another. 
0008. A second aspect of the invention concerns a filter 
wherein the bypass valve assembly includes a projecting 
valve seat and a valve body shiftable in a first direction into 
and out of Sealing engagement with the valve seat. The valve 
body includes a first positioning element extending toward 
the valve Seat and cooperating there with to restrict move 
ment of the valve body in a second direction, wherein the 
first and Second directions are at least generally unparallel to 
one another. 
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0009. A third aspect of the present invention concerns a 
filter wherein the bypass valve assembly further includes a 
lug operable to limit the range of movement of the valve 
body in the first direction to a path and the valve body is 
configured to cooperate with the lug and the valve Seat to 
restrict, along the entire path, movement of the valve body 
in the Second direction. 

0010) A fourth aspect of the present invention concerns a 
filter wherein the bypass valve assembly broadly includes a 
biasing mechanism yieldably biasing the assembly into the 
closed position. The mechanism is configured So that the 
yieldable biasing force provided thereby varies depending 
on temperature. 

0011. Other aspects and advantages of the present inven 
tion will be apparent from the following detailed description 
of the preferred embodiment and the accompanying drawing 
figures. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

0012 A preferred embodiment of the invention is 
described in detail below with reference to the attached 
drawing figures, wherein: 
0013 FIG. 1 is a cross-sectional view, taken substantially 
along line 1-1 of FIG. 4, of a filter constructed in accordance 
with a preferred embodiment of the present invention and 
shown in combination with a transmission Sump and pump; 
0014) 
filter; 
0015 
0016 
0017 FIG. 5 is a cross-sectional view of the filter taken 
substantially along line 5-5 of FIG. 4 illustrating the general 
direction of fluid flow; 
0018 FIG. 6 is a fragmentary cross-sectional view of the 

filter taken substantially along line 6-6 of FIG. 4 illustrating 
the valve assembly in the closed position with the valve 
body in Sealing engagement with the valve Seat; and 
0019 FIG. 7 is a fragmentary cross-sectional view simi 
lar to FIG. 6 illustrating the valve assembly fully open with 
the valve body engaging the lug. 

FIG. 2 is an exploded side perspective view of the 

FIG. 3 is a top perspective view of the filter; 
FIG. 4 is a top plan view of the filter; 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0020 FIG. 1 illustrates a filter 10 constructed in accor 
dance with a preferred embodiment of the present invention, 
at least partially Submerged in a fluid-filled transmission 
Sump S and fluidly interposed between the Sump S and a 
transmission pump P (having a pump inlet) of a lubricated 
transmission system of a powered vehicle. The filter 10 is 
configured for filtering debris (e.g., Solid particles, impuri 
ties, etc.) out of the fluid before it enters the pump inlet of 
the pump P. The inventive filter is particularly Suited for use 
in the transmission System of an automobile; however, the 
inventive filter could be utilized in virtually any lubricated 
transmission System utilizing a Sump and a pump (e.g., a 
powered machine), as well as any type of powered vehicle 
(e.g., airplane, boat, motorcycle, tractor, etc.). The illustrated 
filter 10 broadly includes a filter housing 12, a filter media 
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14 disposed within the housing 12, and a bypass valve 
assembly 16 associated with the housing 12 and Spaced from 
the media 14 (see FIGS. 1 and 2). 
0021 Turning to FIG. 2, the filter housing 12 is a 
dual-body housing including a Stamped metal tray Section 18 
and a molded plastic hood section 20 (see FIG. 2) that 
cooperatively define a filter chamber therebetween. The tray 
Section 18 has a unitary construction with a generally 
rectangular shape having a bottom wall 22 and a contiguous 
side wall 24 angularly extending from the bottom wall 22. 
Formed in the bottom wall 22 at the four corners are sump 
legs 26 extending opposite the open face of tray Section 18. 
The Sump legs 26 are configured to support the filter 10 on 
the inside Surface of the Sump S and provide adequate 
clearance therefrom so the filter 10 remains at least partially 
submerged in fluid but allows the fluid to be drawn into the 
filter 10 as shown in FIG. 1. Formed in the bottom wall 22 
along the Surface are tray baffles 28 extending toward the 
open face of the tray section 18. The baffles 28 are spaced 
from one another to provide fluid channels therebetween 
(see FIG. 2) with the center baffle projecting further into the 
filter chamber than the other baffles (see FIG. 5). For 
purposes that will subsequently be described, the baffles 28 
span a length of the bottom wall 22 proportionate to the 
length of the filter media 14; however, the proportionate 
length is less than the entire length of the bottom wall 22. 
The baffles 28 Support the filter media 14 So that the media 
14 remains out of the fluid channels and fluid is free to flow 
through the fluid channels after exiting the media 14. 

0022. Formed in the bottom wall 22 generally at the distal 
end (relative to the pump inlet of the pump P) is a filter inlet 
30. The filter inlet 30 is a circular aperture having a 
crimpable collar 30a that extends into the filter chamber. 
Spaced from the filter inlet 30 and formed in the bottom wall 
22 generally at the proximal end (relative to the pump inlet 
of the pump P) is a bypass inlet 32. The bypass inlet 32 is 
a circular aperture and for purposes that will Subsequently be 
described includes a projecting valve Seat 34 extending into 
the filter chamber and a crimpable collar 34a concentric to 
the projecting valve seat 34 (see FIG. 7). The location of the 
bypass inlet 32 relative to the filter inlet 30 could be 
variously designed; however, it is important that the filter 
inlet 30 is laterally spaced from the bypass inlet 32 and 
located in the portion of the bottom wall 22 having the 
baffles 28 (and therefore contiguous with the media 14) and 
the bypass inlet 32 is located in the portion without the 
baffles 28 (and therefore non-contiguous with the media 14). 
0023 The side wall 24 extends from the bottom wall 22 
toward the open face of the tray section 18 and includes a 
rib-receiving lipped portion 24a and a crimpable rib-Secur 
ing flanged portion 24b formed in the side wall 24 (see 
FIGS. 1 and 2). The lipped portion 24a is generally parallel 
to the bottom wall 22 and extends outward from the filter 
chamber. The flanged portion 24b is generally perpendicular 
to the lipped portion 24a eXtending away from the bottom 
wall 22 prior to assembly of the filter 10 (see FIG. 2). 
0024. The hood section 20 has a unitary construction with 
a generally rectangular shape complementary to the shape of 
the tray Section 18 (generally a mirror image thereto) having 
a top wall 36 and a contiguous side wall 38 angularly 
extending from the top wall 36 (see FIG. 3). Formed in the 
top wall 36 along the surface are hood baffles 40 extending 

Oct. 30, 2003 

toward the open base of the hood section 20. The baffles 40 
are spaced from one another to provide fluid channels 
therebetween (see FIG. 5). For purposes that will Subse 
quently be described, the baffles 40 span a length of the top 
wall 36 proportionate to the length of the filter media 14; 
however, the proportionate length is less than the entire 
length of the top wall 36. The baffles 40 detain the filter 
media 14 So that the media 14 remains out of the fluid 
channels and fluid is free to flow through the fluid channels 
after passing through the media 14. 
0025 Formed in the top wall 36 are distal and proximate 
frustoconical projections 42.44, respectively (see FIG. 1). 
The projections 42,44 are disposed generally along the 
longitudinal center axis of the hood section 20 (see FIG. 4) 
and configured to prevent the filter 10 from deforming or 
collapsing (e.g., during start-up conditions where the Suction 
forces exerted by the pump Pare relatively high and the flow 
of fluid through the media 14 is relatively low). The distal 
projection 42 is generally located near the geometric center 
of the top wall 36. The proximate projection 44 is located at 
or near the demarcation between the baffled portion and the 
non-baffled portion of the top wall 36. As will Subsequently 
be described in detail, the proximate projection 44 is con 
figured So that it also cooperates with the center tray baffle 
28 to serve as a pinch-point that prevents the media 14 from 
being undesirably Suctioned into any of the relevant chan 
nels of fluid flow (see FIG. 5). 
0026. Formed in the non-baffled portion of the top wall 
36 (generally at the proximal end relative to the pump inlet 
of the pump P) is a filter outlet 46. The filter outlet 46 
includes a circular aperture in the top wall 36 and a neck 
portion 46a thereabove and extending outward from the top 
wall 36 away from the filter chamber. The neck 46a is 
configured to be fluidly connected to the pump inlet of the 
pump P(see FIGS. 1 and 2). In this regard, the terminal end 
of the neck 46a includes a recessed, ribbed collar 46b with 
an O ring-type gasket 48 coupled thereto (see FIG. 2). The 
filter 10 is configured to prime the pump Pand in this regard, 
integrally formed inside the terminal end of the neck 46a is 
a well housing 50 having a receiver stem 50a and a plurality 
of fluid inlets 50b (see FIG. 1). A flexible cone-shaped 
primer valve 52 is configured to fit over the receiver stem 
50a and be received in the well housing 50 (see FIGS. 1 and 
2). The primer valve 52 is held in place by a cap 54 coupled 
to the receiverstem 50a (e.g., ultrasonically welded thereto). 
When the filter 10 is in operation, Suction force from the 
pump P opens the flexible primer valve 52 (as shown in 
phantom lines in FIG. 1) allowing fluid to exit the filter 10 
through the fluid inlets 50b into the pump inlet of the pump 
P(see FIG. 1). When the filter 10 is not in operation (and the 
suction force provided by the pump P is terminated) the 
flexible primer valve 52 closes (as shown in solid lines in 
FIG. 1) and fluid is retained in the pump Pso that the pump 
P remains primed. The primer valve 52 is formed of a 
suitable material that provides the valve 52 with its flexible 
capabilities, with one Suitable material being a polymer 
available from Dupont, P.O. Box 80026, Wilmington, Del. 
19880-0026, under the registered mark VAMAC. 
0027. The filter outlet 46 and the bypass inlet 32 are each 
defined about a respective axis AA-2 (see FIG. 2) that is 
generally perpendicular to the bottom and top walls 22.36. 
The axes A and A are Substantially parallel to each other. 
The filter outlet 46 is positioned So that the axes A and As 
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are at least in close proximity to one another So that fluid 
flowing from the bypass inlet 32 to the filter outlet 46 travels 
in a Substantially Straight linear path. Ideally, the filter outlet 
46 and the bypass inlet 32 would be coaxial; however, 
tooling constraints have limited the illustrated filter 10 to the 
close proximity axial arrangement shown in the drawing 
figures. 

0028. Formed in the non-baffled portion of the top wall 
36 and complementally opposed to the valve seat 34 and 
extending theretowards is a lug 56 (see FIG. 6). For pur 
poses that will subsequently be described, the lug 56 
includes an outer cylindrical sheath Section 56a and an inner 
stepped frustoconical lug section 56b having ribbing 56c. 
0029. The side wall 38 extends from the top wall 36 
toward the open base of the hood section 20 and includes a 
crimping rib 38a (see FIGS. 1 and 2). The rib 38a is 
generally parallel to the top wall 36 and extends outward 
from the filter chamber. The rib 38a is configured to be 
received in the rib-receiving lipped portion 24a of the tray 
Section 18 and Secured in place by crimping the flanged 
portion 24b thereto (see FIG. 5). 
0030 The filter housing could utilize various alternative 
designs, constructions and materials. For example, the hous 
ing could be variously shaped to correspond to the particular 
application to fit between a Specific Sump and pump. The 
housing need not utilize a dual-body construction, nor utilize 
any particular materials are methods of joining the Same. It 
is important; however, that the filter and bypass inlets and 
the filter outlet are configured such that fluid flowing from 
the bypass inlet to the filter outlet flows along a generally 
linear path that does not pass through the filter media and 
that the filter inlet be spaced from the bypass inlet and that 
fluid flowing from the filter inlet to the filter outlet passes 
through the filter media. 
0031. The filter media 14 is disposed in the filter chamber 
within the filter housing 12 and filters debris out of the fluid 
flowing from the filter inlet 30 to the filter outlet 46. The 
filter media 14 is formed of a suitable material having 
filtering qualities and is configured to cooperate with the 
filter housing 12 to form a filter bag around the filter inlet 30. 
In this regard, the media 14 is preferably in the form of a 
flexible material sheet having an aperture 14a positioned to 
receive the filter inlet collar 30a (see FIG.2). The filter sheet 
is placed in the tray section 18 with the aperture 14a 
positioned over the collar 30a and the collar 30a is crimped 
over the sheet to hold the media 14 in place (see FIG. 1). 
The sheet is then doubled over (forming the bag) so that the 
fold-line is located at or near the demarcation between the 
baffled portion and the non-baffled portion of the filter 
housing 12 (see FIGS. 1 and 2). The distal end (relative to 
the fold-line) and the sides of the of the filter bag are formed 
by pinching the folded sheet between the crimping rib 38a 
and the flange 24b of the side walls of the filter housing 12 
(see FIGS. 1 and 5). The filter media 14 is further secured 
by the pinch point provided by the cooperation of the 
projection 44 with the center tray baffle 28 (see FIG. 5), and 
retained out of the fluid channels by the projections 42,44 
(see FIG. 1). 
0.032 Fluid flowing from the Sump S through the filter 
inlet 30 passes through the filter media 14, where debris is 
filtered out of the fluid, then into the fluid channels and out 
through the filter outlet 46 into the pump inlet of the pump 
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P (see FIGS. 1 and 5). Fluid flowing from the sump S 
through the bypass inlet 32; however, does not pass through 
the filter media 14 but rather flows directly to the filter outlet 
46 (see FIG. 7). The fluid is drawn into the filter 10 by the 
Suction force created by the pump P. 

0033. The filter media could be formed of various mate 
rials and utilize any workable design and configuration So 
long as fluid flowing from the filter inlet is filtered by the 
media before exiting the filter outlet and fluid flowing from 
the bypass inlet does not pass through the media before 
exiting the filter outlet. 

0034 Under normal conditions (e.g., ambient tempera 
tures above -18 degrees Celsius) the viscosity of the fluid is 
such that the fluid is adequately drawn through the filter 
media and into the pump. During conditions other than 
normal (e.g., cold conditions where the ambient temperature 
is below -40 degrees Celsius) the viscosity of the fluid is 
such that the fluid is not adequately drawn through the filter 
media (e.g., the Viscosity of the fluid resembles toothpaste) 
and therefore sufficient fluid is not provided to the pump. It 
is therefore desirable to bypass the filter media during 
conditions other than normal. Accordingly, the filter 10 
includes means for bypassing the filter media 14 when 
bypass is desired. 

0035) In the illustrated filter 10, this desired bypass is 
provided by the bypass valve assembly 16. The valve 
assembly 16 broadly includes a valve body 58 and a spring 
60 coupled between the coaxially aligned projecting valve 
seat 34 and opposing lug 56 (see FIGS. 2 and 6). The valve 
body 58 is a circular shaped flat disk having a first posi 
tioning element 62 and a Second positioning element 64. The 
element 62 comprises a plurality of circumferentially spaced 
seat tabs 62a extending from the edge of the body 58 toward 
the valve seat 34. The valve body 58 and the valve seat 34 
are configured to provide engagement therebetween when 
the valve 16 is in a closed position as shown in FIG. 6. 
Particularly, the Spring 60 presses the disk against the Seat 34 
with enough force that during normal operating conditions, 
the flow path of least resistance is through the filter media 
14. The valve assembly 16 is shiftable along a first direction 
into and out of the closed position, wherein the first direction 
is generally parallel to the axis common to both the Seat 34 
and the lug 56 so that the body 58 is aligned therebetween. 
The first positioning element 62 is configured to allow the 
sealing engagement of the body 58 with the seat 34 and 
cooperate with the seat 34 to restrict movement of the body 
58 in a second direction. The first and second directions are 
at least generally unparallel to one another and movement of 
the body 58 in the second direction results in misalignment 
of the body 58 with the seat 34. Movement of the body 58 
in the Second direction is restricted by circumscribed 
engagement of the Seat tabs 62a with the circumferential 
Surface of the projecting Seat 34. 
0036) The second positioning element 64 comprises a 
plurality of circumferentially spaced lug tabS 64a extending 
from the edge of the body 58 toward the lug 56. The valve 
body 58 and the lug 56 are configured to provide aligned 
engagement therebetween when the valve 16 is in a fully 
open position as shown in FIG. 7. The lug 56 serves as a 
stop to limit the range of movement of the body 58 along the 
first direction to thereby define a path. In operation, the body 
58 oscillates along this path, shifting to and from the fully 
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open and closed positions. The Second positioning element 
64 is configured to allow the aligned engagement of the body 
58 with the lug 56 and cooperate with the lug 56 to restrict 
movement of the body 58 in the second direction. Movement 
of the body 58 in the second direction is restricted by 
circumscribed engagement of the lug tabs 64a with the outer 
circumferential surface of the sheath section 56a of the lug 
56. 

0037. The seat and lug tabs 62a,64a are dimensioned so 
that movement of the body 58 in the second direction is 
restricted along the entire path of movement. Although the 
tabs 62a,64a that restrict movement in the second direction 
will change as the body 58 shifts from the closed position to 
the fully open position and back, either the Seat tabs 62a or 
the lug tabs 64a will be in engagement with the respective 
seat 34 or lug 56 at all times as the body 58 oscillates along 
the path. To facilitate manufacturing, the tabS 62a,64a are 
offset along the circumference of the disk and unitary 
there with (e.g., the tabbed disk is stamped out of metal and 
the tabs are then folded into position). 
0.038. Once bypass conditions no longer exist during 
operation (e.g., after start-up or after the fluid achieves a 
temperature that adequately reduces the Viscosity), it is 
desirable to prevent bypass so that fluid flows through the 
media 14 and is thoroughly filtered. In this regard, the 
bypass valve assembly 16 of the illustrated filter 10 is 
yieldably biased into the closed position by the spring 60 
(see FIG. 6). The yieldable biasing force provided by the 
spring 60 is such that in cold conditions (e.g., -40 degrees 
Celsius or below) the Suction force of the pump P (and 
corresponding differential pressure across the valve 16) 
overcomes the biasing force of the spring 60 (thereby 
opening the bypass valve 16), but in normal conditions (e.g., 
-18 degrees Celsius or above) the biasing force of the Spring 
60 overcomes the suction force of the pump P (thereby 
closing the valve 16). The spring 60 can be formed from any 
Suitable material that provides the desired yieldable biasing 
capabilities, with a preferred material being cold rolled Steel. 
However, the Spring could alternatively utilize a bimetallic 
configuration So that the yieldable biasing force provided 
thereby is a variable Spring rate that varies depending on 
temperature. Preferred materials for a bimetallic Spring 
include the following metal alloys: nickel-titanium, copper 
Zink-aluminum, or copper-aluminum-nickel. 

0039. As shown in FIGS. 6 and 7, the spring 60 is 
configured to couple to the Stepped frustoconical lug Section 
56b and extend therefrom to maintain pressure against the 
surface of the valve body 58 along its entire path of 
movement. In this regard, the Steps of the lug Section 56b 
include an upper Step configured to cooperate with the 
Spring 60 to Secure (i.e., frictionally engage) the Spring 60 to 
the lug Section 56b, and a lower Step configured to allow the 
spring 60 to be fully received on the lug section 56b but not 
Secured thereto (e.g., when the valve 16 is in the fully open 
position as shown in FIG. 7). The ribs 56c of the lug 56 
cooperate with the upper Step to maintain the Spring 60 in 
place on the Stepped portion of the inner lug 56b. 

0040. The valve 16 is normally in the closed position as 
shown in FIG. 6 and fluid flows from the filter inlet 30 
through the filter media 14 out the filter outlet 46 and into the 
pump inlet of the pump P. When the suction force provided 
by the pump P creates a Sufficient differential pressure acroSS 
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the valve 16 (e.g., at temperatures of -40 degrees Celsius 
and below the fluid is too viscous to be drawn through the 
media 14), the biasing force of the Spring 60 is overcome and 
the valve 16 opens. With the valve 16 open, fluid flows from 
the bypass inlet 32 (without passing through the media 14) 
out the filter outlet 46 and into the pump inlet of the pump 
P (see FIG. 7). When the differential pressure across the 
valve 16 is Sufficiently reduced (e.g., at temperatures of -18 
degrees Celsius and above where the viscosity of the fluid is 
Such that the fluid is adequately drawn through the media 
14), the biasing force of the spring 60 overcomes the suction 
force of the pump Pand the valve 16 closes. The linear flow 
of fluid from the bypass inlet 32 to the filter outlet 46 
combined with the qualities of the spring 60 optimize the 
opening and closing of the valve 16 in the desired condi 
tions. 

0041 Because fluid flowing from the bypass inlet 32 to 
the filter outlet 46 does not pass through the filter media 14, 
the bypass Valve assembly preferably includes a bypass inlet 
filter 66 for filtering debris out of the fluid flowing from the 
bypass inlet 32 to the filter outlet 46 (see FIGS. 2 and 7). 
The bypass filter 66 is formed of any suitable material (e.g., 
metal Screen) and configured to be engagingly received 
within the bypass inlet 32 so that fluid flowing through the 
inlet 32 passes through the filter 66. The illustrated bypass 
filter 66 is in the form of a screen secured in place by 
crimping the collar 34a of the projecting valve Seat 34 over 
the circumferential edge of the filter 66 (see FIGS. 6 and 7). 
0042. The bypass valve assembly could utilize various 
alternative designs, constructions and materials. For 
example, the valve body could utilize a Single positioning 
element cooperating with either the lug or the Seat to restrict 
movement in the Second direction along the entire length of 
the path of movement. The assembly could utilize a biasing 
mechanism other than a Spring. It is important; however, that 
the assembly provide the desired bypass capabilities (e.g., 
open in cold and/or start-up conditions and closed during 
normal operating conditions). 
0043. To initially assemble the illustrated filter 10, the 
filter media 14 (unfolded) is placed in the tray section 18 so 
that the aperture 14a aligns with filter inlet collar 30a and the 
collar 30a is crimped over the media 14 (see FIG. 1). The 
filter media 14 is folded in half so that the media 14 fills the 
baffled filter chamber and the fold-line aligns with the 
demarcation between the baffled portion and the non-baffled 
portion of the filter housing 12 (see FIGS. 1 and 2). The 
bypass inlet filter 66 is placed in the bypass inlet 32 under 
the collar 34a and the collar 34a is crimped over the open 
circumferential edge of the filter 66. The valve body 58 is 
placed over the projecting valve Seat 34 So that the Seat lugs 
62a circumscribe the circumferential Surface of the seat 34 
(see FIG. 6). The spring 60 is coupled onto the inner lug 
section 56b of the lug 56 on the hood section 20. The hood 
section 20 is then placed into the tray section 18 so that distal 
and Side edges of the filter media 14 are interposed between 
the lipped portion 24a of the side wall 24 and the ribbed 
portion 38a of the side wall 38 (see FIG. 1). The flanged 
portion 24b of the side wall 24 is then crimped over the rib 
38a to secure the filter housing 12 together (see FIG. 5). The 
filter 10 is then placed into the transmission Sump S and the 
neck 46a is coupled to the pump inlet of the transmission 
pump P (see FIG. 1). 
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0044) Operation 

0045. During initial start-up (e.g., the vehicle's engine is 
not currently running), when the transmission pump P is first 
activated, fluid stored above the primer valve 52 (this fluid 
was deposited in the valve 52 when the pump P was 
previously deactivated and the valve 52 closed-as shown in 
solid lines in FIG. 1-capturing fluid that would otherwise 
drain from the pump P back into the filter 10) primes the 
pump P. Once the pump P is activated and primed, the primer 
valve 52 opens (as shown in phantom lines in FIG. 1) so that 
fluid flowing from the filter 10 can pass through the fluid 
inlets 50b and into the pump inlet of the pump P. 

0046) Once the transmission pump P is activated, the 
Suction force provided thereby draws fluid from the trans 
mission Sump S into the filter 10, through the filter 10 where 
debris is filtered out of the fluid, and out of the filter 10 
through the filter outlet 46 into the pump inlet of the pump 
P. Fluid is drawn into the filter 10 either through the filter 
inlet 30 or the bypass inlet 32 depending on the conditions. 
Under normal conditions (e.g., ambient temperatures of -18 
degrees Celsius or above) the viscosity of the fluid is such 
that the fluid is adequately pulled into the filter inlet 30 and 
through the filter media 14 So that the differential pressure 
acroSS the bypass valve assembly 16 does not overcome the 
biasing force exerted on the valve body 58 by the spring 60 
and the valve 16 remains in the closed position as shown in 
FIG. 6. When the valve 16 is closed, the spring 60 retains 
the body 58 in Sealing engagement with the projecting valve 
seat 34 and fluid is thereby prevented from flowing through 
the bypass inlet 32. Fluid drawn through the filter media 14 
enters the bag at the aperture 14a and is pulled through the 
media 14 into the fluid channels defined by the baffles 28,40 
where it is carried to the filter outlet 46 (see FIGS. 1 and 5). 
The media 14 is prevented from being Sucked into the filter 
outlet 46 by the pinch point provided by the cooperation of 
the projection 44 and the center tray baffle 28. The media 14 
is prevented from being Sucked into the fluid channels by the 
projection 42 (see FIG. 1). 
0047 Under bypass conditions (e.g., ambient tempera 
tures of -40 degrees Celsius or below) the viscosity of the 
fluid is such that the fluid is not sufficiently pulled through 
the media 14 So that the differential pressure across the valve 
16 overcomes the biasing force of the spring 60 to fully open 
the valve 16 as shown in FIG. 7. The Suction force provided 
by the pump P, the axial alignment of the bypass inlet 32 and 
the filter outlet 46, and the qualities of the spring 60 
cooperate to determine what bypass conditions cause the 
valve to open and close. It is desirable to bypass the filter 
media in cold and/or Start-up conditions where fluid is not 
sufficiently provided to the pump P. In the illustrated filter 
10, bypass occurs at approximately -40 degrees Celsius and 
below and continues until the ambient temperature in and 
around the fluid is about -18 degrees Celsius or above. 
When the valve 16 is fully open, the valve body 58 is held 
against the lug 56 so that fluid flows into the bypass inlet 32, 
through the bypass filter inlet 66 where debris is filtered out 
of the fluid, and out of the filter outlet 46 into the pump inlet 
of the pump P(see FIG. 7). The valve 16 remains open until 
bypass conditions are no longer present (e.g., ambient fluid 
temperature has reached -18 degrees Celsius) wherein the 
biasing force of the Spring 60 overcomes the Suction force of 
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the pump P and closes the valve 16 by shifting the valve 
body 58 back into sealing engagement with the valve seat 34 
(see FIG. 6). 
0048. When the valve 16 is shifting into and out of the 
closed position, the valve body 58 moves in the first direc 
tion along the defined path and thereby remains in continual 
alignment with both the valve seat 34 and the lug 56. The 
valve body 58 is restricted from moving in the second 
direction (i.e., the direction of misalignment) by the coop 
eration of the first and Second positioning elements 62,64 
and the respective valve seat 34 and lug 56. In particular, 
when the valve 16 is in the closed position the seat tabs 62a 
circumscribingly engage the circumferential Surface of the 
seat 34 and continue this engagement as the valve body 58 
shifts out of the closed position until the body 58 has moved 
sufficiently toward the fully open position that the lug tabs 
64a circumscribingly engage the Outer circumferential Sur 
face of the sheath section 56a of the lug 56. The lug tabs 64a 
continue this engagement while the body 58 shifts into-and 
while the body 58 is in-the fully open position. This 
sequence is reversed as the body 58 shifts from the fully 
open position back into the closed position. In this manner, 
the body 58 is restricted from moving in the second direction 
along its entire path of movement. 
0049. It is noted that the bypass valve is configured to 
remain closed during normal operating conditions, which 
have been described herein as ambient temperatures of -18 
degrees Celsius or above. However, those skilled in the art 
will appreciate that conditions other than operating tempera 
ture may cause opening of the bypass valve 16 (e.g., 
clogging of the filter inlet 30). 
0050. The preferred form of the invention described 
above is to be used as illustration only, and should not be 
utilized in a limiting Sense in interpreting the Scope of the 
present invention. Obvious modifications to the exemplary 
embodiment, as hereinabove Set forth, could be readily made 
by those skilled in the art without departing from the spirit 
of the present invention. 
0051. The inventors hereby state their intent to rely on the 
Doctrine of Equivalents to determine and assess the reason 
ably fair Scope of the present invention as pertains to any 
apparatus not materially departing from but outside the 
literal scope of the invention as set forth in the following 
claims. 

What is claimed is: 
1. A transmission fluid filter comprising: 
a filter housing presenting a filter inlet, a bypass inlet 

Spaced from the filter inlet, and an outlet Spaced from 
the inlets, 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve associated with the bypass inlet, 
Said valve being shiftable into and out of a closed position 

in which fluid flow through the bypass inlet is pre 
Vented, 

Said bypass inlet being defined about a bypass inlet axis 
and Said outlet being defined about an outlet axis, 
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Said axes being at least Substantially parallel and at least 
in close proximity to one another. 

2. The filter as claimed in claim 1, 
Said filter housing including a top wall, a bottom wall 

Spaced from the top wall, and at least one projection 
extending therebetween operable to Substantially main 
tain the Spacing. 

3. The filter as claimed in claim 2, 
Said at least one projection being configured So that a 

portion of the filter media is pinched between the 
projection and one of Said walls So that the filter media 
is maintained such that fluid flowing from the filter inlet 
to the outlet passes through the media and fluid flows 
from the bypass inlet to the outlet without passing 
through the media. 

4. The filter as claimed in claim 2, 
Said bypass inlet axis and outlet axis being generally 

perpendicular to the top and bottom walls. 
5. The filter as claimed in claim 1, 
Said bypass Valve including a valve Seat and a valve body 

positionable in Sealing engagement with the valve Seat 
when the valve is in the closed position. 

6. The filter as claimed in claim 5, 
Said bypass valve being yieldably biased into the closed 

position. 
7. The filter as claimed in claim 6, 
Said body having positioning tabs perimetrically disposed 

and cooperating with the valve seat to position the body 
on the Seat when the valve is in the closed position. 

8. A transmission fluid filter comprising: 
a filter housing presenting a filter inlet, a bypass inlet 

Spaced from the filter inlet, and an outlet Spaced from 
the inlets; 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass valve assembly including a projecting valve 
seat and a valve body shiftable in a first direction into 
and out of Sealing engagement with the valve Seat, 

Said valve body including a first positioning element 
extending toward the valve Seat and cooperating there 
with to restrict movement of the valve body in a second 
direction, wherein the first and Second directions are at 
least generally unparallel to one another. 

9. The filter as claimed in claim 8, 
Said bypass Valve assembly including a lug in an opposed 

relationship with the valve Seat, 
Said valve body including a Second positioning element 

projecting oppositely relative to the first positioning 
element, 

Said Second positioning element extending toward the lug 
and cooperating therewith to restrict movement of the 
valve body in the second direction. 
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10. The filter as claimed in claim 9, 
each of Said positioning elements comprising a plurality 

of Spaced apart tabs. 
11. The filter as claimed in claim 9, 
Said positioning elements being configured So that the 

elements cooperate to maintain a circumscribing rela 
tionship with either the lug or the Seat So that movement 
of the valve body in the second direction is constantly 
restricted. 

12. The filter as claimed in claim 8, 
said valve assembly being yieldably biased toward the 

closed position. 
13. The filter as claimed in claim 9, 
Said valve assembly including a Spring associated with the 

lug and operable to yieldably bias the valve assembly 
into the closed position. 

14. The filter as claimed in claim 13, 
Said lug having at least a portion thereof having a gener 

ally frustoconical shape and being operable to receive 
the Spring. 

15. The filter as claimed in claim 14, 
Said at least a portion of the lug having a stepped 

configuration wherein at least one Step is operable to 
couple the Spring to the lug and at least one additional 
Step is operable to receive the Spring without coupling 
the Spring to the lug. 

16. The filter as claimed in claim 8, 
Said bypass valve assembly including a bypass inlet filter 

operable to filter debris out of fluid flowing from the 
bypass inlet to the outlet. 

17. A transmission fluid filter comprising: 
a filter housing presenting a filter inlet, a bypass inlet 

Spaced from the filter inlet, and an outlet Spaced from 
the inlets, 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass valve assembly including a projecting valve 
seat, a valve body shiftable in a first direction into and 
Out of Sealing engagement with the valve Seat, and a lug 
operable to limit the range of movement of the body in 
the first direction to a path, 

Said valve body being configured to cooperate with the 
lug and valve Seat to restrict, along the entire path, 
movement of the valve body in a Second direction, 

Said first and Second directions being at least generally 
unparallel to one another. 

18. A transmission fluid filter comprising: 
a filter housing presenting a filter inlet, a bypass inlet 

Spaced from the filter inlet, and an outlet Spaced from 
the inlets, 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
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fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass Valve assembly including a biasing mecha 
nism yieldably biasing the assembly into the closed 
position, 

Said mechanism being configured So that the yieldable 
biasing force provided thereby varies depending on 
temperature. 

19. The filter as claimed in claim 18, 

Said biasing mechanism comprising a bimetallic Spring. 
20. The filter as claimed in claim 19, 

Said bypass valve assembly including a projecting valve 
seat and a valve body shiftable in a first direction into 
and out of Sealing engagement with the valve Seat, 

Said valve body including a first positioning element 
extending toward the valve Seat and cooperating there 
with to restrict movement of the valve body in a second 
direction, wherein the first and Second directions are at 
least generally unparallel to one another. 

21. The filter as claimed in claim 20, 

Said bypass Valve assembly including a lug in an opposed 
relationship with the valve Seat, 

Said valve body including a Second positioning element 
projecting oppositely relative to the first positioning 
element, 

Said Second positioning element extending toward the lug 
and cooperating therewith to restrict movement of the 
valve body in the second direction. 

22. The filter as claimed in claim 21, 

Said positioning elements configured So that the elements 
cooperate to maintain a circumscribing relationship 
with either the lug or the seat so that movement of the 
Valve body in the Second direction is constantly 
restricted. 

23. The filter as claimed in claim 22, 

Said lug having at least a portion thereof having a gener 
ally frustoconical shape and being operable to receive 
the Spring. 

24. The filter as claimed in claim 23, 

Said at least a portion of the lug having a stepped 
configuration wherein at least one Step is operable to 
couple the Spring to the lug and at least one additional 
Step is operable to receive the Spring without coupling 
the Spring to the lug. 

25. The filter as claimed in claim 24, 

Said bypass valve assembly including a bypass inlet filter 
operable to filter debris out of fluid flowing from the 
bypass inlet to the outlet. 

26. In a powered vehicle including a lubricated transmis 
Sion having a transmission Sump and a transmission pump, 
a fluid filter fluidly interposed between the Sump and the 
pump, the filter comprising: 
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a filter housing presenting a filter inlet, a bypass inlet 
Spaced from the filter inlet, and an outlet Spaced from 
the inlets, 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve associated with the bypass inlet, 
Said valve being shiftable into and out of a closed position 

in which fluid flow through the bypass inlet is pre 
Vented, 

Said bypass inlet being defined about a bypass inlet axis 
and Said outlet being defined about an outlet axis, 

Said axes being at least Substantially parallel and at least 
in close proximity to one another. 

27. In a powered vehicle as claimed in claim 26, 
Said filter housing including a top wall, a bottom wall 

Spaced from the top wall, and at least one projection 
extending therebetween operable to Substantially main 
tain the Spacing. 

28. In a powered vehicle as claimed in claim 27, 
Said at least one projection being configured So that a 

portion of the filter media is pinched between the 
projection and one of Said walls So that the filter media 
is maintained such that fluid flowing from the filter inlet 
to the outlet passes through the media and fluid flows 
from the bypass inlet to the outlet without passing 
through the media. 

29. In a powered vehicle including a lubricated transmis 
Sion having a transmission Sump and a transmission pump, 
a fluid filter fluidly interposed between the Sump and the 
pump, the filter comprising: 

a filter housing presenting a filter inlet, a bypass inlet 
Spaced from the filter inlet, and an outlet Spaced from 
the inlets, 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass valve assembly including a projecting valve 
seat and a valve body shiftable in a first direction into 
and out of Sealing engagement with the valve Seat, 

Said valve body including a first positioning element 
extending toward the valve Seat and cooperating there 
with to restrict movement of the valve body in a second 
direction, wherein the first and Second directions are at 
least generally unparallel to one another. 

30. In a powered vehicle as claimed in claim 29, 
Said positioning element comprising a plurality of Spaced 

apart tabs. 
31. In a powered vehicle including a lubricated transmis 

Sion having a transmission Sump and a transmission pump, 
a fluid filter fluidly interposed between the Sump and the 
pump, the filter comprising: 
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a filter housing presenting a filter inlet, a bypass inlet 
Spaced from the filter inlet, and an outlet Spaced from 
the inlets; 

filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass valve assembly including a projecting valve 
seat, a valve body shiftable in a first direction into and 
out of Sealing engagement with the valve Seat, and a lug 
operable to limit the range of movement of the body in 
the first direction to a path, 

Said valve body being configured to cooperate with the 
lug and valve Seat to restrict, along the entire path, 
movement of the valve body in a Second direction, 

Said first and Second directions being at least generally 
unparallel to one another. 

32. In a powered vehicle as claimed in claim 31, 
Said bypass valve assembly including a bypass inlet filter 

operable to filter debris out of fluid flowing from the 
bypass inlet to the outlet. 

33. In a powered vehicle including a lubricated transmis 
Sion having a transmission Sump and a transmission pump, 
a fluid filter fluidly interposed between the Sump and the 
pump, the filter comprising: 

a filter housing presenting a filter inlet, a bypass inlet 
Spaced from the filter inlet, and an outlet Spaced from 
the inlets; 
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filter media in the housing such that fluid flowing from the 
filter inlet to the outlet passes through the media and 
fluid flows from the bypass inlet to the outlet without 
passing through the media; and 

a bypass valve assembly shiftable into and out of a closed 
position in which fluid flow through the bypass inlet is 
prevented, 

Said bypass valve assembly including a biasing mecha 
nism yieldably biasing the assembly into the closed 
position, 

Said mechanism being configured So that the yieldable 
biasing force provided thereby varies depending on 
temperature. 

34. In a powered vehicle as claimed in claim 33, 

Said biasing mechanism being a bimetallic Spring. 
35. In a powered vehicle as claimed in claim 34, 

Said bypass Valve assembly further including a lug having 
at least a portion thereof having a generally frustoconi 
cal shape and being operable to receive the Spring. 

36. In a powered vehicle as claimed in claim 35, 

Said at least a portion of the lug having a stepped 
configuration wherein at least one Step is operable to 
couple the Spring to the lug and at least one additional 
Step is operable to receive the Spring without coupling 
the Spring to the lug. 


